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(57) ABSTRACT 

The invention relates to a method of connecting of strips to an 
endless strip with a clamping arrangement (110, 120) with a 
clamping device (110-r, 120-r) on the inlet side and a clamp 
ing device (110-1, 120-1) on the outlet side, a cutting arrange 
ment (155) with an upper cutter (150) and a lower cutter (130) 
and with a joining arrangement, wherein in a first step the 
clamping devices are opened and two strip ends are intro 
duced, and in a Subsequent step in the next step the strip ends 
are introduced, and in a Subsequent step in the next step the 
strip ends are cut by means of the cutting arrangement, before 
they are moved into a joining position and are joined there. 

3 Claims, 8 Drawing Sheets 
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METHOD OF CONNECTING STRIPS 

RELATED APPLICATIONS 

This application is a divisional application Ser. No. 12/734, 
892 filed Oct. 1, 2010. 

TECHNICAL FIELD 

The invention relates to a method of the connecting strips in 
particular to an endless strip. 

PRIOR ART 

In the processing of metal Strips, it is expedient if this 
processing takes place continuously, because thereby no 
changeover times have to be expended in the process for the 
changeover of the workpieces which are to be processed. 
When, however, the workpieces are present as strips of lim 
ited length, it is advantageous to connect these advanta 
geously, in which through multiple repetition of Such a con 
nection, a so-called-endless Strip' can thus be produced, 
which can then be processed in a continuous processing line 
(conti-line). After processing as an endless strip, the endless 
strip is typically divided again into individual strips. 

Such devices have become known for 2007/124872 A1. 
Here, the upper and guided swivellably through articulation 
example through lower cutters connections WO 2007/124872 
A1. Here the upper and lower cutters are guided swivellably 
through articulation connections. 

DEMONSTRATION OF THE INVENTION, 
PROBLEM, SOLUTION, ADVANTAGES 

It is therefore an object of the invention to provide a device 
and a method by means of which an endless strip of sheet 
metal strips can be produced simply and with a high quality. 

This is achieved with regard to the device in accordance 
with the invention by a device for the connecting of strips to 
an endless strip with a clamping arrangement with a clamping 
device on the inlet side and a clamping device on the outlet 
side, a cutting arrangement with an upper cutter and a lower 
cutter and with a joining arrangement, in which at least the 
clamping device on the inlet side and/or the clamping device 
on the outlet side is constructed as a premountable unit. This 
causes the elements belonging to the actuation of the clamp 
ing device being able to be premounted jointly and being able 
to be installed with each other into the frame of the device. 
This has the advantage that an exchange can be carried out 
relatively quickly and the production process thereby does 
not have to be interrupted for a very long period of time. 
Furthermore, the pre-mountable unit allows an accurate posi 
tioning of the unit, so that its adjustment can already be 
carried out before mounting. 
The object of the invention is also achieved by a device for 

the connecting of strips to an endless strip with a clamping 
arrangement with a clamping device on the inlet side and with 
a clamping device on the outlet side, a cutting arrangement 
with an upper cutter and a lower cutter and with a joining 
arrangement, in which the strips for joining are able to be 
raised into a welding position by means of the clamping 
device on the inlet side and on the outlet side via the lower 
cutters. This is advantageous in particular when the lower 
cutters are stationary, because thereby the joining process can 
be carried out without the cutters of the cutting device being 
impaired. 
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2 
It is advantageous in particularif the cutting arrangement is 

equipped with a lower cutter and upper cutter, the lower cutter 
being fixed in a frame of the device and the upper cutter being 
displace able at least vertically in a controlled manner. It is 
thereby achieved that the position of the lower cutter is fixed 
and is not affected with regard to tolerance by a swivel mecha 
nism. 

Furthermore, it is advantageous if the cutting arrangement 
comprises upper and lower cutters, in which the upper cutters 
are movable from above for the cut in the direction of the 
stationary lower cutters. 

It is also expedient if, after the cut, the cut strip ends are 
movable towards each other by lateral displacement of the 
corresponding clamping arrangement. 

It is particularly advantageous if, after the lateral displace 
ment of the strip, a further second cut is able to be carried out, 
so that thereby also a more accurate cut is able to be carried 
Out. 

Furthermore, it is expedient if, to Support the strip ends, at 
least one welding table is able to be moved under the strip. 

It is also expedient if the device is constructed so as to be 
Substantially symmetrical and has two clamping arrange 
ments, two cutting arrangements and at least one joining 
arrangement. 

With regard to the method, this is achieved by a method for 
operating a device for the connecting of strips to an endless 
strip with a clamping arrangement with a clamping device on 
the inlet side and a clamping device on the outlet side, a 
cutting arrangement with an upper cutter and a lower cutter, 
and with a joining arrangement, characterized in that in a first 
step the clamping devices are opened and two strip ends are 
introduced, and in a Subsequent step the strip ends are 
clamped in the clamping devices, in a next step the strip ends 
are cut by means of the Gutting arrangement and thereafter 
the cut ends are positioned again, before they are cut again 
and are thereafter positioned again and are joined. 

It is advantageous here if a Support at least of one strip end 
is provided by a welding table. 

It is also expedient if a vertical adjustment at least of one 
strip end takes place, in particular for balancing out differ 
ences in thickness of the strip ends. 

Advantageous further developments are described in the 
Subclaims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in further detail below on the 
basis of an example embodiment with the aid of the drawings, 
in which: 

FIG. 1 shows a diagrammatic illustration of a device 
according to the invention for the joining of strips; 

FIG. 2 shows a diagrammatic illustration of a device 
according to the invention for the joining of strips; 

FIG. 3 shows a diagrammatic illustration of a device 
according to the invention for the joining of strips; 

FIG. 4 shows a diagrammatic illustration of a device 
according to the invention for the joining of strips; 

FIG. 5 shows a diagrammatic illustration of a device 
according to the invention for the joining of strips; 

FIG. 6 shows a diagrammatic illustration of a device 
according to the invention for the joining of strips; 

FIG. 7 shows a diagrammatic illustration of a device 
according to the invention for the joining of strips; and 

FIG. 8 shows a diagrammatic illustration of a device 
according to the invention for the joining of strips. 
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PREFERRED EMBODIMENT OF THE 
INVENTION 

The device according to the invention for the connecting of 
individual strips is described below with the aid of FIGS. 1 to 
8. Here, identical components are respectively designated by 
the same reference numbers. Typically, the device shown in 
the respective figures is constructed at least partially sym 
metrically. Therefore, elements of the device on the right 
hand side are designated by -r and on the left-hand side by -1. 

FIG. 1 shows the device according to the invention for the 
connecting of strips 100, which has a right-hand part 100-r 
and a left-hand part 100-1 of the device 100. The two parts of 
the device are constructed Substantially in mirror symmetry 
and are basically respectively responsible for the handling of 
one of the individual strips which are to be connected to each 
other. Thus, a first individual strip 200-1 is introduced from 
the left into the left-hand part 100-1 and a second individual 
strip 200-2 is introduced from the right into the right-hand 
part 100-r of the device 100 or supplied thereto. 

For the introducing of the respective strips 2001-1, 200-2, 
the upper strip clamp 110-1, 110-r can be swivelled respec 
tively upwards into an open position via levers HI which are 
arranged in the manner of a parallelogram. For this, the levers 
HI are respectively arranged on the lower and on the upper 
strip clamp 110, 120 via articulations, so that in the case of a 
swivelling of the levers, the upper strip clamp swivels relative 
to the lower strip clamp. Here, the device 100 has clamping 
devices 110, 120 both in the right-hand part 100-rand also in 
the Left hand part 100-1, which can be opened and closed for 
gripping and holding the strip or the individual strip 200-1, 
200-2. The clamping devices 110, 120 consist here respec 
tively of two strip clamps 110-r, 110-1 and 120-rand 120-1 
which are displaceable or swivellable relative to each other. 
Here, the respectively upper strip clamp 110-r or 110-1 is in 
cooperation with the lower strip clamp 120-r or 120-1. The 
upper strip clamp 120 can be swivelled by the guide of the 
parallelogram-like levers H1 such that between the upper 
strip clamp 110 and the lower strip clamp 120 a gap or 
receiving Zone is produced to receive the strip 200-1, 200-2, 
which is closed again by the Swivelling back, and the strip is 
clamped and held by the strip clamps 110, 120. Here, at least 
the upper and the lower strip clamps 110, 120 form a clamp 
ing arrangement for clamping a strip. The strip clamps 110. 
120 are constructed so as to be swivellable by means of the 
levers H1, in which respectively two levers engage on the 
upper and the lower strip clamp and in which a hydraulic 
cylinder H3 controls via a lever H2 the moving apart or 
moving together of the strip clamps 110, 120, see also FIG. 2. 
Here, the hydraulic cylinder H3 is actuated systematically by 
means of a control arrangement which is not described in 
further detail. Instead of the hydraulic cylinder, basically also 
a different cylinder which is actuated by pressure medium, or 
else an electromechanical servo motor can be used. 
The clamping device 110, 120 is advantageously con 

structed with the levers H1, H2 and adjustment elements H3 
Such as hydraulic cylinders, as a pre-mounted unit, which can 
be mounted jointly and also dismantled again in the case of 
repair or maintenance. 

Furthermore, in FIG. 1 alongside the right-hand and left 
hand clamping device 110-r, 120-r, 110-1, 120-1, a lower 
cutter magazine 130 of a cutting device 155 can be seen, 
which is able to be securely connected with a frame 300 of the 
device 100. Here, the lower cutter magazine 130 is advanta 
geously fixed and immovable, but is nevertheless able to be 
connected detachably with the frame 300, so that if necessary 
it can be dismantled and exchanged with the lower cutter for 
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4 
purposes of maintenance and/or repair or for the purpose of a 
change of cutter. Here, after detaching at least a connection 
between lower cutter magazine 130 and the frame 300, the 
magazine 130 can be withdrawn from the frame 300. The 
cutting device 155 is constructed here such that the upper 
cutter or the upper cutter magazine 150, see FIG.3, is moved 
or displaced or acted upon for cutting onto the lower cutter or 
towards the lower cutter magazine. 

Furthermore, it can be seen in FIG. 1 that the clamping 
devices 110, 120 are adjustable in their height and also in their 
lateral position by means of the lifting and positioning 
arrangements 400. Through the hydraulic cylinders, levers 
and synchronization rods forming the positioning arrange 
ment 400, the clamping device can be respectively posi 
tioned. 

Furthermore, a so-called retraction arrangement 500 can 
be seen in FIG. 1, which serves to move the clamping device 
110, 120 in lateral direction. Through the hydraulic cylinders, 
levers and synchronization rods forming the retraction 
arrangement 500, the respective clamping device or at least 
one or else both thereof can be positioned respectively in 
lateral direction. Thereby, the clamping device can be dis 
placed after the cut at least from one side, in order to cut the 
cut strip again at the cutting site or at least slightly adjacent 
thereto. 

FIG.2 shows how a strip 200-1,200-2 is introduced respec 
tively into an opened clamping arrangement 110, 120. Here, 
the upper strip clamp 110 forms a clamping bar and the lower 
strip clamp 120 forms a clamping table, between which the 
strip can be clamped. For cutting the two strips, the two 
individual strips 200-1 and 200-2, after the opening of the 
strip clamps 110, 120, are initially pushed together coming 
from the right and coming from the left in the direction of the 
centre of the device 100 so that, however, they do not impera 
tively touch each other or lie “edge to edge” in the region 
between the strip clamps. However, it is essential that the 
respective strip 200-1, 200-2 is pushed in so far that the 
respectively front end of the strip lies over the respective 
cutter of the lower cutter magazine 130. The upper strip 
clamps 110-rand 110-1 are then lowered into a lower closing 
position for clamping again, in which the two individual strips 
100-1 and 200-2 are then securely clamped between the upper 
strip clamp 110-r, 110-1 and a lower strip clamp 120-r and 
120-1. 
The upper strip clamps 110-r and 110-1 are guided via the 

lever arms H1 in their swivelling movement and the driving 
force for the swivelling process is applied for example by 
hydraulic cylinder H3. The opening and the closing of the 
upper strip clamps 110 is brought about here by means of 
hydraulic cylinder H3-1 and H3-r in cooperation with the 
tongues H2 and the levers H1. 

FIG. 3 shows that the strips 200-1, 200-2 then rest in the 
central region simultaneously on the lower cutters 130-1, 
130-r. In the central region between the left-hand and the 
right-hand upper strip clamp 110-1, 110-r, upper cutters 150-1, 
150-rthen drop onto the two strips and in cooperation with the 
lower cutters 130-1, 130-r cut off their respective ends. After 
the cutting, the two new ends of the strips 200-1, 200-2 
respectively have a clean and straight cut edge, the two cut 
edges then being aligned Substantially parallel to each other. 
Here, at least the upper and the lower cutters 130, 150 form a 
cutting arrangement 155 for cutting a strip. 

FIG.3 shows, furthermore, the device 100 in the operating 
state of clamping and cutting. By means of the cylinders H3. 
the strips 200-1, 200-2 are gripped via the levers H2 and the 
upper connecting pieces H4 between the lower clamping 
table 120 and the upper clamping bar 110. 



US 8,061,581 B2 
5 

Furthermore, the respective strip end is tightened in the 
clamping device with the strip clamps 110, 120 against the 
lower cutters 130. For this, the strip ends of the strips 200-1, 
200-2 which are gripped in the clamping device, are acted 
upon by means of the cylinders H5 via the levers H6 and the 
synchronization rods H7 against the lower cutters of the lower 
cutter magazine. The strip ends of the strips 200-1, 200-2 can 
then be cut. 

FIG. 4 shows that on cutting, the rotation points 210 lie 
under the rotation points 220. Through an advantageously 
position-controlled extending of the cylinder H5, the rotation 
points 210 and 220 can be brought to the same horizontal 
height. Thereby, the clamping devices 110, 120 are respec 
tively raised at least slightly and moved apart, so that the strip 
ends of the strips move away from the cutter with the respec 
tively cut start of the strip. It is thereby permitted that the 
upper cutters can be moved. Such as for example moved in, 
without touching the cut Strip ends, because the latter have 
been moved at least slightly away from the upper cutter. 

After the upper cutter has been moved away upwards, a 
second cut can take place. To repeat the cut, it can be seen in 
FIG. 5 that the clamping device 110, 120 can be moved in 
inwards by means of the cylinders H8, the levers H9, the 
synchronization rods HIO and the eccentrics H11 in the direc 
tion of the cutters. For this, the cylinder H8 is actuated such 
that its push rod moves towards the left, so that the lever-H9 
rotates clockwise and hence the synchronization rod H10 
moves towards the right and displaces the clamps of the 
clamping device 110, 120 inwards. 

FIG. 6 shows how the strip ends are swivelled into the 
position necessary for welding, after the cut of the strip ends. 
For this, through a position-controlled extending of the 
hydraulic cylinders H5, the clamping devices 110, 120 are 
moved into the welding position by means of the rocker arms 
H6 and the synchronization rods H7, so that the two strip ends 
at least almost touch each other. There is still a slight gap 
between the two strip ends, i.e. strip end and start of strip. The 
welding tables 170-1, 170-rare not yet in the welding position 
in FIG. 6. It is also advantageous if the welding tables 170 are 
constructed in one or several parts. Also, they can be designed 
so as to be movable or swivellable by means of actuating 
elements, such as by means of hydraulic cylinders and/or 
levers for example. 

To support the strip ends of the strips 200-1, 200-2 at the 
joining site which is to be welded, a left-hand and a right-hand 
welding table 170-1, 170-r is then moved laterally from below 
against the strip ends, in accordance with FIG. 7. 

Here, the welding tables 170 are displaced into the welding 
position by means of the rocker arms 171, 172 and of the 
cylinder H12. The welding table is suspended in the manner 
of a parallelogram by means of the rocker arms 171, 172, and 
can be swivelled by the cylinder H12, arranged on one side on 
a fixed bearing, by means of the push rod 173 of the cylinder 
H12, and thereby displaced laterally. 

FIG.8 shows that the welding tables 170 are now displaced 
to the centre. Here, the welding tables 170 grip the strip 200-1, 
200-2 in the region of the welding tables 170 against the upper 
clamping bars 110 of the clamping device 110, 120. Here, the 
hydraulic cylinder 174 is actuated and the welding table 170 
is acted upon upwards via the rocker arm 175 and the eccen 
tric 176. 

Thereby, even in the case of differing strip thicknesses on 
the left-hand and on the right-hand side, the strip can be 
adjusted centrally or symmetrically to each other. Here, a 
great accuracy can be achieved with Strips of equal thickness, 
when the cylinders 174 move to the end positions or against 
stops. 
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6 
Thereby, before the welding of the strip ends, in particular 

in the case of strips of differing thickness, a height equaliza 
tion is produced, so that the two strip ends can be positioned 
centrically to each other vertically, and fixed; in other words, 
the strips are joined on neutral axis. The thus adjusted posi 
tion of the strip ends to each other represents the actual 
welding position. 

Furthermore, it can be seen in FIG. 8 that the weld gap is 
able to be adjusted by means of the cylinder 180 and via the 
levers 181 and the synchronization rods 182. Here, the gap is 
adjusted between the clamping bars 110. Here, the cylinder 
180 can be moved in a position-controlled manner, whereby 
a presettable gap is produced, or moving takes place in a 
force-controlled manner against a stop, whereby the strips are 
also moved together under pressure in the weld gap. 

In the welding position, the strip ends are then joined by 
means of a joining arrangement (183), which is able to be 
lowered for example from above over the welding position 
and welds the strip ends with each other. 

LIST OF REFERENCE NUMBERS 

100 device 
100-r, 100-1 right-hand or left-hand part of the device 
110 upper strip clamp 
110-1, 110-r upper strip clamp left or right, clamping bar 
120 lower clamping bar 
120-1, 120-r lower strip clamp left or right, clamping table 
125 clamping arrangement 
130 lower cutter, lower cutter magazine 
130-1, 130-r lower cutter 
150 upper cutter, upper cutter magazine 
150-1, 150-rupper cutter 
155 cutting device 
160 hydraulic cylinder 
160-1, 160-rhydraulic cylinder 
170 welding table 
170-1, 170-r welding table 
171 rocker arm 
172 rocker arm 
173 push rod 
174 hydraulic cylinder 
175 rocker arm 
176 eccentric 
180 cylinder 
181 lever 
182 synchronization rod 
200 strip 
200-1 individual strip 
200-1.1 individual strip 
210 rotation point 
220 rotation point 
300 frame 
400 positioning arrangement 
500 retraction arrangement 
H1 lever 
H2 tongue, lever 
H3 hydraulic cylinder, cylinder 
H4 connecting piece 
H5 cylinder 
H6 lever, rocker arm 
H7 synchronization rod 
H8 cylinder 
H9 lever 
H10 synchronization rod 
H11 eccentric 
H12 cylinder 
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The invention claimed is: 
1. A method of operating a connecting device (100) for 

connecting separate Strips into an endless strip and said con 
necting device including: 

a first clamping device provided on an inlet side of the 
connecting device for clamping one separate strip, 

a second clamping device provided on an outlet side of the 
connecting device for clamping another separate strip, 
wherein the first clamping device and the second clamp 

ing device each have an upper clamp (110-r, 110-1), a 
lower clamp (120-r, 120-1), and means (H1, H2,H3) 
for displacing the upper clamp (110-r, 110-1) and the 
lower clamp (120-r, 120-1) between an open position 
in which the strips can be freely displaced therebe 
tween and a closed position in which the strips are 
clamped therebetween, and the first clamping device 
and the second clamping device each being formed as 
a separate unit releasably mountable into the connect 
ing device, 

cutting means (155) located between the first clamping 
device and the second clamping device for cutting ends 
of the one strip and the another strip, 

joining means (183) for connecting the one strip and the 
another strip with each other, 

a frame, 
a first lifting and positioning device (400), 
a second lifting and positioning device (500), 
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8 
wherein both lifting and positioning devices (400, 500) 

are Supported on the frame for Supporting the first 
clamping device and the second clamping device and 
for adjusting their respective height and lateral posi 
tions, 

the method comprising the steps of 
opening the first clamping device and the second clamping 

device and introducing the Strips ends in the first clamp 
ing device and the second clamping device, respectively, 

adjusting height and lateral positions of the first and second 
clamping devices with the first and second lifting and 
positioning devices, respectively, 

cutting the strip ends with the cutting means before dis 
placement of the strips in a joining position, 

moving the first and second clamping devices in a strip 
joining position, and 

joining the strip ends. 
2. A method according to claim 1, wherein the connecting 

device includes welding tables (170-1 and 170-r) for support 
ing the strip ends in the strip joining position, 

the method further comprising the step for moving the 
welding tables against the Strip ends for Supporting the 
SaC. 

3. A method according to claim 1, wherein the joining of 
the strip ends comprises welding the strip ends. 

k k k k k 


